Abstract. The CMS trigger system must reduce an input data rate from the LHC bunch-crossing frequency of 40 MHz to a rate which will be written to permanent storage. A detailed study has recently been made of the performance of this system. , at which luminosity there will be about 20 inelastic interactions per bunch crossing. The CMS trigger system has the formidable task of reducing this input data rate to a rate of O(10 2 ) Hz which will be written to permanent storage.
Introduction

7KH &06 H[SHULPHQW ZLOO RSHUDWH D JHQHUDO SXUSRVH GHWHFWRU LQ WKH /+& PDFKLQH ZKHUH WKH EXQFKFURVVLQJ IUHTXHQF\ ZLOO EH 0+] DQG WKH OXPLQRVLW\ ZLOO UDQJH IURP DURXQG 0
33 cm -2 s -1 to the design luminosity of 10 34 cm -2 s -1 , at which luminosity there will be about 20 inelastic interactions per bunch crossing. The CMS trigger system has the formidable task of reducing this input data rate to a rate of O(10 2 ) Hz which will be written to permanent storage.
A detailed study has recently been made of the performance of this system at both low luminosity, 2×10 33 cm -2 s -1 , and at high luminosity, 10 34 cm -2 s -1 [1] . This study involved the full detector simulation of more than 7 M events using GEANT 3. Simulated digitization, including both in-time and out-of-time pileup, was performed at both luminosities for much of this sample. Digitization and reconstruction were done within the CMS OO environment with C++ code. This paper presents key elements of the results of this study.
CMS trigger and data acquisition system design
7KH &06 GDWD DFTXLVLWLRQ V\VWHP '$4 LV GHVLJQHG WR DFFHSW DQ LQSXW UDWH RI N+] HYHQWV KDYLQJ D VL]H RI 0% 7KH WULJJHU V\VWHP XVHV D FXVWRP /HYHO SURFHVVRU WR VHOHFW WKLV N+] RI HYHQWV IURP WKH LQSXW 0+] EXQFKFURVVLQJ UDWH 'XULQJ WKH µ
Fig. 1:
Data flow architecture of the CMS trigger and data acquisition system (on the left), compared to a more conventional architecture using a dedicated Level-2 trigger.
3
The Level-1 trigger LGHQWLILFDWLRQ 
HLT for taus
